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Attn: Health and Safety Reporting Rule (Notification/Reporting) 

Please find atta~hed 8(d) health and safety reports for 
mixtures processed containing toluene diisocyanate (CAS #26471-
62-5), 4,4-~iphen¥lmethane diisocyanate (CAS #101-68-8) and 
1,6-Diisocyanatohexane (CAS #822-06-0). Grace is submitting these 
reports for late filing since their submittal may have been subject 
to the isoc yanates 10-year call-in of June 1, 1987. 

We have reason to believe that some of these reports may 
have previously been submitted to EPA as attachments to PMN 
submissions. However, Grace is filing them as a precautionary 
measur e t o insure EPA's receipt. 

These reports are being submitted for: 

A:\JR91 - 0l3/lw 

AttachmGnts - 20 

W. R. Grace & Co.-Conn. 
Washington Research Center 
7379 RoUtfl 32 
Columbia, MD 2104 ~ 

Sincerely, 

>h t ~~{. ~~~ \._ - ; 

j .. ,w. Raksis 

86911111638 
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I. SPONSOR : W. R. Grace and Company 

I I. MATERIAL* 

A. Identification: 10558-lOB 

8. Date Received: April 19, 1978 

c. Physical Description: Viscous yellow liquid 

III . TYPE OF ASSAY: Ames Salmonella/Microsome Plate Test 

IV . PROTOCOL NO. : OMT-100 

V. RESU LTS 

The results of this a~say are presented in T1ble 1. 

VI. lNiE RP R:TATI ON OF RESULTS AND CONCLUSIONS 

The t es t comp ound was examined fo r mutagenic activity in a series 
of .ill vitro 1ni crobia l assays employing Salmonella and Saccharomxces 
in dicator organisms. The compound was tested directly and in the 
presence of liver microsomal enzyme preparations from Aroclor-induced 
ra ts. 

The compo und was t ested over a series of concentrations such that 
t he re wa s evidence of some chemically-induced physiological effects 
at the hi9h dose lev r. l. The low dose in ail cases was below a 
con cen t ra t ion that demonstrated any toxic effect. The dose range 
e~p loye d f or the evaluation of this compound was from 1.0 ~1 to 
10 \.1 1 per plate. 

The compound was toxic to all the strains at 5 and 10 ~1 per plate. 

The results of the tests conducted on the compound in the absence of 
a metabolic activation system were all negative. 

The results of tile t G!sts conducted on the compound in the presence of 
a rat liver activation system were positive with the strains TA-1538 
and TA-98 . The repeat tests performed with TA-98, also confirmed the 
initial positive results. 

*Informat ~ on wa s supplied by the sponsor. lf information Has not fndfcated . 
by the spons or, N. I. w.as entered. 
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VI. INTERPRETATION OF RESULTS AND CONCLUSIONS (Continued ) 

The tezt compound, 10558-108, exhibited genetic activity with the 
strains TA-1538 and TA-98, in activation assays conducted 111 this 
evaluation and is considered as mutagenic under these test conditions. 
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v. RESULTS TA Ui.f I 
---------------------------------

•• NAME OR CODE DESIGNATION OF flU: lt:S i CO MPOUND : 1055 8 · 108 
8. SOllrENf 1 m•so 
c. JESJ INITIATION DAlE: JUN. 9, 1978 
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PROTOCOL 

1. PURPOSE 

The puf'l)ose of this study was to tvaluat · +.,e tut catar1al for genetic 
activity in a microbial assay with and .. lout the addition of ._.. 
lian metabolic activation preparations. 

2. MATERIALS 

rn 
Utton 

A. Indicator Microorganisms 

A description of strain verification is given in Standard Operat
ing Pro~edure en page iO. 

Salmone l la typhimurium TA-1535 
TA-1537 
TA-1538 
TA-98 
TA-100 

Saccharomvces cerevis i ae 04 

B. Act i vation System 

1 . React i on mixture 

Comoonent 

TPN (sodium salt) 
Gluc~se-6-phosphate 
Sodium phosphate (dibasic) 
llllgC1 2 
KCl 
Homogenate 59 fraction 

2. 59 homogenate 

Final c,nctntration/ml 

· 4 ~o~mo 1 
5 IJGIOl 

100 ~o~mol 
8 IJIIOl 

33 IJIIOl 
0.1 :t .OS ml 

A 9,000 x g supernatant was prtpared from Spragu.t·Oawley 
adult malt rat liver induced by Aroclor 1254 five days priur 
to kill according to the procedure of Alles et a1. (1975). 
S9 sup les were coded by 1 ot nUIIber and auayed for •1111· 
grams protein per •111111ter and relative P448/P4!0 activity 
by 111ethods described in LSI Technical Oata on Rat Liver 59 
Product. · 
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2. MATERIALS (Continued) 

C. Positive Control Chemica 'ls 

The chemicals used for positive controls in the nonactivation and 
acti vation assays are given in Tabla 1 of Section V. Results. 

D. Solvent 

Either deionized water or di•ethylsu·, fox ide (OMSO) was used to 
prepare stock solutions of solid materials. All dilutions of tast 
materials were aade in either deionized water or OMSO. The sol· 
vent employed and its concentration a~ rtcordtd in Table 1 of 
Section V. Results. 

3. EXPERIMENTAL DESIGN 

A. f1!!! Test (Agar Incorporation)~ 

Approx i mate ly 108 cell s frcm an overnight culture of each indica
tor stra i n were added t ., siparate 'test tubes containing Z.O ml 
mo lten agar supplemented with biotin and a trace of histidine. 
For nonac:ivation tests, at least 4 dose levels of the test com· 
pound were added to the contents of the appropriate tubes and 
poured over the surf.!ces of selective agar plates . In activation 
tests, at least 4 dose levels of the test chemical wert added to 
the appropriate tubes with cells . Just prior to pouring, an 
aliquot of reaction c ixture (0.5 ml containing the 9,000 x g liver 
homogen&te) was added to each of the activation overlay tubes, 
which were then mixtd, and the contents poured over the surface of 
a minima 1 a~,~r plate and a 11 owed to solidify . The p 1 ate~ were 
incubated for 48 hr at 37°C and scored for the numoer of colonies 
growing on each plate. 04 yeast plates were incubated c.t 304 C 
("onactivation) and 37°C (activation ) for 3·5 days and tnen 
scored. The concentrations of all chemicals are given in iable 1 
of Section V. Results. Positive and solvent contr,.., · i using both 
directly active positive cher.;ica1s and those th.at rt(iuir-e meta
bolic activation wer·e run with each assay. 

• Certain classes of chemicals known to be mutagens a~d carcinogens do not 
produce detectab 1 e responses using the standard Alles agar incorporation 
method. Some dialkyl nitrosaMines and certain substituted hydrazints are 
m~tagenic in suspension assays, but not in the plate assay. Ch .. icals of 
these classes should be screened in a suspensi~n assay. 
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3. EXPERIMENTAL DESIGN (Continued) 

8. ~:~ording and Prese"ting Q!!! 

The numbers of colonies on each plate were counted and ~corded on 
printed forms. These raw data were analyzed in a coaputer progr .. 
and reported on a printout. The results are presented as rtvtrt· 
ant!i (or convertants for 0·4) per p 1 ate for each i ;,di cator strain 
employed in the assay. The positive and solvent controls art pro· 
vi ded as reference points. Other relevant data are provi dtd on 
the computer printout. 

4. ~LUATION CRITERIA 

Plate test data consist of direct revertant colony counts obtained from 
a set of selective agar plates seeded with populations of mutant cells 
suspended in a semisolid overlay. Because the test chemical and the 
cells are incubated in the overlay tor 2 days, and w few cell divisions 
occur during the intubation period, the test is suiquantitative in 
nature . Although these features of the assay reduce the quantitation 
of results , they provide certain advantages not contained in a quanti· 
tative suspension test : 

The small number of cell divisions permits potential mutagens 
to act on replicat ing DNA, which is often more sensitive than 
nonreplicating DNA. 

The combined incubatio~ of the compound and the cells in the 
overlay permits constant exposure of the indicator cells for 
2 days. 

A. ~rviving Peculations 

Plate test procedures do not permit exact quanti tat ion of the 
numoer of ce l ls surviving chemical treatment . At low concentra· 
tions of the tes.t chemical, the surviving population on the treat
ment plates i.s essentiall:' t he same as that on the negative 
control plate. At high concentrations, the surviving population 
is usually reduced by soMe fraction. Our protocol normally 
emp 1 oys se·.'era 1 doses ranging ~ver 2 or 3 1 og concantrati ons, the 
highest of these doses being s•lacted to show slight toxicity as 
determined by subjective criteria. 

B. Qose·Response Phenomena 

·rh: dJiMtnstnt ion of dose-related increases in •utant counts is an 
important -: .. · •erion in establishing mut!gtnicity. A factor that 
m;ght mod '\ f·y -, '"'"UJ.'onse results for a 111uUgen would be the 
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4. EVALUATION CRITERIA (~ontinued) 

B. Oose-Resoonse Phenomena 

selection of doses that are too low (usually sutaqenicity and tox
icity are related). If the highest do!e is fJr lower than a toKic 
concentration, no increases may be obierved over the don range 
selected. Conv•rsely, 1f the lowest dose .-ployed is highly cyto
toxic, the test chaical uy kill any •utants thn are induced, 
and the co.pound will net appear to be •utagenic. 

C. Control Tests 

Positive and negative control assays are conducted with tach 
experim~nt and consist of direct-acting 11utagens for nonactivation 
assays and mutagens that require 11etabolic biotransf~o~.naation 1n 
activation assays. Hegat ·ive controls consist of the test cOIIC)ound 
solvent in the ovarlay agar together with the other essential com
ponents. The negative control plate for each strain gives • 
refere~'e point to which the test data are compared. The positive 
centro 1 assay is conducted to demonstrate that the test systems 
are functional witn known mutagens. 

D. Eva luation Criteria f2! ~ ~ssay 
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Because the procedures used to eva 1 uate the mutagenicity of the 
test chemical are semiQuantitative, the criteria used to dettr.w~int 
positive effects are inherently subjective and are based pri•arily 
on a historical data base. Most data sets are evaluated using the 
following criteria: 

1. Strains TA-1535, TA-1537, and TA-1538 

If the solvent control value is within the nonaal range, a 
chemical that produces a positive dose response over tnree 
concentrations with the lo~est increase equal to twicetiii 
solvent control value is considered to be 11utagenic. 

2. Strains TA-98, TA-100, and 04 

If the solvent control value is within the norul range, a 
chemica 1 that produces a pos 1 t i ve dose res pons'! over three 
concentrations with the highest increase equal to t'1111cltni 
solvent control value for TA-100 and 2-3 tiMs the solvent 
contro) value for strain~ TA-98 and 04 is considered to be 
mutagenic. For these strains, the dose-response increase 
should start at approximately the solvent control value . 
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4 . EVALUAT10N CRITERIA (Continued) 

D. Evaluat i on ~C.;..r,.;...t;;;.;e;;.;.r...;i~a !2.!: Ames ~ 

3. Pattern 

Because TA-1535 and TA-100 are both derived from the s_. 
parental strain (G-46) and because TA-1538 and TA-98 are both 
derived from the same parental strain (03052), there h a 
built-in redundancy in the microbial assay. In general the 
two strains of a set rts~ond to the ~ame ~utagen and such a 
pattern is sought. It is also anticipated that if a givtn 
strain, e.g . , TA-1537, res~ond! ~o a ~utagen in nonact ivation 
te~ts, it will generally do so in activation tests (The 
converse of this relationship is not expected.) . While 
similar response patterns are not rtquired for all mutagens, 
they can be used to enhance the reliabi l ity of an evalu~tion 
decision. 

4 . R~producibi l ity 

I f a chemica i produces a ruponse in a s i ng 1 e test that 
canno t be reproduced in one or mare aad i tiona 1 runs, tne 
i n ' ti a l pos i tive test data lose sign i ficance . 

The preced i ng crite ri a are not ab solute , and other extenuating 
fac tors mav enter into a fina l evaluat i on decis i on. However , 
these cr i ter i a are applied to the majority of situations and ue 
present£:d t o aid those indiv i duals not fam il iar with th i s pro
cedure . As the data base is increased, the criteria for eva 1 u
ation can be more firmly established. 

E. Relations~ io between ~agenicity ~ Carcinogenici t y 

I t must be emphasized that the Ames Salmonella/Microsome Pl ate 
Test is not a defin i tive test for chemica l carcinogens . It is 
recognized, however, that correlative and functional relationships 
have been demonstrated between these two endpoints . The results 
of comparative tests on 300 chemicals by McCann et al. (1975) 
show an extremely good correlation between resu1ts-ofmicrobial 
mutagenesis tests and~~ rodent carcinogenesis a~says . 

A 11 eva 1 uat ions and interpretation of the data presented in this 
report are .based only on the demonstration, or lack, of •utagenic 
ac t ivity . 
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5. Si ICARD OPERAT!NG PROCEDURE 
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A 11 dat.\ wi 11 be entered l!l ~ (no penc i 1). 

All changes or corrections 1n entries will be •ade with a single l~nt 
through the change, and an explanation for the char.~t must be written. 

All calculations (weights, dilutions, dose calculations, etc.) will be 
shown on data records. 

All data entries will bt dated and initialed. 

All lab('ratory operations will be written out in standard proto~ol 
manuals. These rDanua ls wi 11 be present in t .ach 1 aboratory area. 

Deviations from any estab~ished proto~ol will be described and justi· 
fi ed. 

Data will be stored in bound form (notebooks or binders) . These bound 
data books wi ll be rev i ewed by the appropriate Section Heads. 

Chemicals submitted for testing will have date of rece i pt and initials 
of enteri ng person . 

Lot numbers for a 11 re f erence mutag~ns, so 1 vent, or other mattri a ls 
used in assays will be recorded . 

An ~ mal orders, receipts, and identificAtion ~o~i ll be recorded and ma i n
tained sucn that each animal can be traced to the gupplier and ship
ment. All animals on study will be prcperly ident i fied. 

A copy of the final ~port plus all raw data and support docUMents will 
oe permanently stored in the archival syst~ of Litton Bionetics, Inc. 

Current curricula vitae and job d~scriptions will be aaintaintd on all 
p~rsonnel involved in the study. 

Salmonella st~ains will be routinely Ch.ecked for the his, uvre, rfa, 
and pKM 101 phenotypes. Only appropri1..tely screentdStockCultures 
will be used in chemical evalua~ions. 
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